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Freeze-substitution, retention of water- 
soluble compounds, 166 
Fructose 1,6-diphosphate aldolase, pea 
leaf, 393 
Fruit, cotton, ABA and development of, 644 
Fruiting 
alternative pathways in Phycomyces, 194 
primordium formation, 338 
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Fungus, action spectrum of photoinduced 
sexual stage, 235 


G 
Gametophyte 
Adiantum, phytochrome and cell division 
timing, 110 


Pteridium, RNA synthesis with develop- 
mental change, 914 
Geotropism, Golgi apparatus, 634 
Germanium, utilization of boron in tomato, 
651 
Germination 
biochemical changes in rice grain, 751 
dark, photosynthetic efficiency, 280 
DNA synthesis in wheat embryos, 20 
far red light and GA effects on, 531 
GA stimulation, 441 
interactions of light and temperature 
shift, 127 
Gibberellin 
effect on soluble nucleotides in wheat 
aleurone tissue, 404 
endogenous and applied radioactive, in 
morning glory, 836 
far red light and effects on germination 
of, 531 
meristematic activity of root primordium, 
886 
RNA fraction selectively labeled in 
presence of, and amylase synthesis 
in barley aleurone, 1000 
stimulation of seed germination, 441 
substitution for cotyledon requirement 
in pea stem elongation, 341 
tannins as antagonists, 323 
8-1,3 Glucanase synthesis by barley aleu- 
rone, 445 
Glucose, active transport in sugarcane, 563 
B-Glucosidase solubility in sweet clover 
leaves and bean hypocotyls, 277 
Glutamate dehydrogenase 
from Apodachlya, 87 
from pumpkin cotyledons, 550 
L-Glutamine pD-fructose 6-phosphate amido- 
transferase from mung bean, 977 
Glycolic acid metabolism and _postillumi- 
nation respiration of corn, 490 
Glycopeptide, phytotoxic, from Coryne- 
bacterium, 676 
Glyoxysomes, NADH oxidation, 249 
Golgi apparatus, geotropism, 634 
Gonyaulax, circadian rhythm in lumines- 
cence, 994 
Gravity, plant cell membrane potentials, 
1019 
Greening, virescent peanut leaves, 972 
Growth 
changes in molecular weight of cellulose 
in pea epicotyl during, 58 
inhibitors of DNA synthesis, 335 
peanut, humidity, 190 
photosynthetic efficiency, 280 
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Hill activity, chlorophyll, 388 

Humidity, relative, flowering and growth 
response of peanut, 190 

4-Hydroxycinnamic acid hydroxylase ac- 
tivity in Sorghum, 590 

2-Hydroxyethylhydrazine, conversion to 
ethylene, 696 

Hypocotyl 

bean, 8-glucosidase solubility, 277 
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sunflower, changes in cell membrane 
permeability in Sclerotinia infection, 
358 
Hypocotyl hook formation by bean seed- 
lings, 640 


Illumination 
basipetal movement of IAA in Coleus 
stem, 866 
changes in pea chloroplast ultrastructure, 
535 
far red, GA effects on germination, 531 
potato development, 857 
red, respiratory changes during phyto- 
chrome-mediated photomorphogene- 
sis, | 
seed germination, 127 
Indoleacetic acid 
effect of light on basipetal movement in 
Coleus stem, 866 
scopoletin-induced inhibition of peroxi- 
dase-catalyzed degradation of, 1012 
Indoleacetic acid oxidase isozymes 
effect of 2,4-D on in tobacco, 957 
from pear, tomato, and blueberry fruit, 
involvement in ripening, 757 
Indoleacetic acid oxidase, peroxidative, 
ethylene synthesis in cotton, 555 
Indole-3-ethanol oxidase in cucumber 
seedlings, 716 
Isozymes, peroxidase, Sorghum, 950 


K 
Kinetin, rehydration of tobacco leaf tissue, 
124 
Lead, inhibition of photosystem II in 


chloroplasts, 820 
Leaf 
Aloe, photosynthesis, 873 
apple, autumnal senescence, 746 
bean, fusion of primary thylakoids, 102 
cotton 
malate dehydrogenase isoenzymes, 117 
Na influence on free amino acids in, 502 
evaluation of edge injection errors in 
measuring tissue water deficit, 1027 
Korean boxwood, cold acclimation and 
freezing injury, 91 
nitrate reductase in leaves, 448 
oat, protease and leaf senescence, 64 
pea, fructose-1,6-diP aldolases, 393 
pear, effect of pH on cuticular penetra- 
tion of NAA, 615 
Prunus species, nitrate reductase in, 725 
radish 
y-aminobutyric acid metabolism, 579 
anaerobic accumulation of 7-amino- 
butyric acid and alanine, 572 
sugar beet, water potentials and potas- 
sium, 105 
sweet clover, 8-glucosidase solubility, 277 
tobacco 
chloroplast replication, 97 
kinetin effect on rehydration, 124 
tomato, epinasty during clinostat experi- 
ments, 183 
virescent peanut, greening, 972 
wheat 
anion uptake after vacuum infiltration, 
303 
development of microbodies in, 28, 33 
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Lemna 
CO, entrainment patterns, 907 
protein turnover rates, 40, 47 
Lettuce 
C,H, and CO, in overcoming thermo- 
dormancy of seeds, 869 
far red light and GA effects on germina- 
tion, 531 
Light. See Illumination 
Liposomes prepared with different types of 
steroids, effect of filipin, 852 
Liver, rat, Amo 1618 inhibition of sterol 
synthesis, 417 
Lumichrome, photoconversion of ribo- 
flavin to, 991 


Luminescence in Gonyaulax, circadian 
rhythms, 994 

Lysopine, crown-gall tumor growth promo- 
tion, 131 
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Maize. See Corn 
Malate dehydrogenase isoenzymes from 
cotton leaves, 117 
Membrane potentials 
corn roots, 451 
of plant cells, gravity and intracellular 
differences, 1019 
Microautoradiography, retention of water- 
soluble compounds, 166 
Microbody development in wheat leaves, 
28, 33 
Microscopy, light, embedment of water- 
soluble compounds, 161 
Mimosa pudica, calcium migration during 
seismonasty in motor cell, 72 
Mitochondria 3 
corn 
loose coupling, 707 
oxidation of NADPH, 353 
jack bean chloroplast development, 826 
mung bean, reverse electron transport, 
314 
Molecular weight 
malate dehydrogenase isoenzymes from 
cotton leaves, 117 
of cellulose, changes during growth in 
pea epicotyl, 58 
Morning glory, endogenous and applied 
radioactive gibberellins, 836 
Mustard 
anthocyanin synthesis, 212 
induction of phenylalanine ammonia- 
lyase in seedlings, 8 
Mycorrhizae, enhancement of water trans- 
port in soybean, 700 
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Naphthaleneacetamide, effect of pH on 
cuticular penetration, 615 
Nicotinamide adenine dinucleotide phos- 
phate 
agranal chloroplast photoreduction, 471 
photosynthesis, 244 
reduced, oxidation by mitochondria, 353 
Nicotinamide adenine dinucleotide, re- 
duced, oxidation in glyoxysomes, 249 
Nitrate 
enzymatic activity in soybean and sun- 
flower, 138 
pyridine and adenine nucleotides of 
soybean and sunflower, 142 
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Nitrate reductase 
in leaves of Prunus species, 725 
in soybean leaves, 448 
of Chlorella, 1029 
of rice seedlings and its induction by 
organic nitro-compounds, 546 
seasonal profiles in soybean, 146 
Nitrite, effect on desaturation system, 497 
Nopaline, crown-gall tumor growth promo- 
tion, 131 
Nucleic acid, cold acclimation of boxwood 
leaves, 91 
Nucleotide, soluble, in wheat aleurone 
tissue, 398, 404 
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Oat 
neutral protease from shoots, 521 
phosphorylated sugar metabolism, 542 
protease and leaf senescence, 64 
Octopine, crown-gall tumor growth promo- 
tion, 131 
Ornithine, toxin from Pseudomonas, 803 
Ornithine carbamoyltransferase, bean, in- 
hibition by Pseudomonas toxin, 808 
Oxidase, terminal, Chlorella pyrenoidosa, 
775 
Oxygen 
concentration of, and _ postillumination 
respiration of corn, 490 
uptake in corn, 218 


Pea 
auxin-induced conjugation systems, 24 
changes in molecular weight of cellulose 
in growing epicotyl, 58 
CO, compensation, 443 
cytokinin in seedling roots, 155 
cytokinins in tRNA, 848 
gibberellin substitution for cotyledons 
in stem elongation, 341 
influence of axis removal on protein 
metabolism in cotyledons, 482 
leaf fructose-1,6-diP aldolases, 393 
light-induced changes chloroplast 
ultrastructure, 535 
protein synthesis in developing coty- 
ledons, 476 
Peanut 
flowering and growth response to humid- 
ity, 190 
greening in virescent leaves, 972 
Pear 
effect of pH on cuticular penetration of 
NAA, 615 
isozymes during ripening, 757 
Pectin methylesterase in developing avocado 
fruit, 864 
Pedicel, corn, invertase activity, 203 
Perithecia, action spectrum of photoin- 
duced, 235 
Peroxidase 
ethylene synthesis in cotton, 555 
scopoletin inhibition of [AA degradation 
catalyzed by, 1012 
Peroxidase isozymes 
from pear, tomato, and blueberry fruit, 
involvement in ripening, 757 
Sorghum, 950 
Peroxyacetyl nitrate, phosphorylated sugar 
metabolism in Avena coleoptiles 
treated with, 542 
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Petiole 
cotton, water stress effect on ethylene 
production, 658 
sugar beet, carbohydrate translocation, 
919 
PH effect on cuticular penetration of NAA, 
615 
Phenylalanine ammonia-lyase 
induction by photosensitive psoralen 
compounds, 779 
phytochrome-mediated induction, 8 
Phenylmercuric acetate, inhibition of chlo- 
roplast reactions, 376 
Phloem 
solution flow, 685, 690 
transport of THO in sugar beet, 690 
Phospholipid turnover in P-deficient Spiro- 
dela, 740 
Phosphorus 
MC translocation in sugarcane deprived 
of, 569 
turnover of phospholipids in Spirodela 
deficient in, 740 
Photomorphogenesis, _phytochrome-medi- 
ated respiratory changes due to red 
light or acetylcholine during, | 
Photoperiodism, emanation of volatiles 
from alfalfa florets, 729 
Photophosphorylation 
ATP to drive K* movements during 
stomatal opening, 649 
by C, plant chloroplasts, 267 
quinones, 381 
Photorespiration 
aquatic plants, 987 
corn, 218 
intraspecific measurements, 764 
Photosynthesis 
antimycin A stimulation, 411 
climatic stress, 798 
cotton chlorophyll mutant, 968 
germination, growth, and efficiency of, 
80 


halophilic alga, 240 
NADP, 244 
respiration and Crassulacean acid metabo- 
lism in Aloe leaves, 873 
significance of enhancement for calcula- 
tions based on action spectrum for, 
704 
Photosystem 1, diphenylcarbazone as rea- 
gent for activity in chloroplasts, 862 
Photosystem II 
extraction and reconstitution, 769 
in corn chloroplasts, 461 
inhibition in chloroplasts by lead, 820 
alternative fruiting pathways, 194 
microinjection, 273 
sporangium growth responses, 898 
Phytochrome 
bean root adhesion to electrodes in 
direct current, 654 
cell division timing in Adiantum gameto- 
phytes, 110 
chlorophyll synthesis in Euglena, 656 
control of another process mediated by, 


560 

ethylene and carotenoid synthesis medi- 
ated by, 631 

induction of phenylalanine ammonia- 
lyase, 8 

involvement of acetylcholine in action, 
453, 860 


neutral protease from oat shoots which 
degrades, 521 
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rehydration in Amaranthus seeds, 663 
respiratory changes due to red light < 
acetylcholine during photomorph« 
genesis mediated by, 1 
rye, dark reactions, 514 
Phytoplankton, marine, DDT, 172 
Pisatin induction by photosensitive psorale 
compounds, 779 
Pith, cultured, protein metabolism in, 596 
Placento-chalazal invertase, 203 
Plastid bean ATPase, 365 
Pollen germination, CO, and ethylene, 96. 
Pollen tube 
growth, CO,, and ethylene, 963 
growth inhibition, 924 
Polycations, ion transport induced by, an 
loose coupling of corn mitochondria. 
707 
Polygalacturonase in developing avocad 
fruit, 864 
Polyphenolase activity in Sorghum, 590 
Polyribosome 
extraction from barley tissue, 733 
hormonal control of formation, 348 
Polysaccharides, cell wall, aldose and uronic 
acid constituents, 926 
Porometer, condensation type, for field use, 
944 
Potassium 
release from corn roots, 16 
water relations of sugar beet, 105 
Potato 
effect of light on development, 857 
ethylene effects on tuber respiration, 252 
Primordium formation, light-induced, 338 
Primordium, root, meristematic activity, 886 
Proplastids from Vicia faba roots, 270 
Protease 
leaf senescence, 64 
neutral, from oat shoots, 521 
Protein 
changes in cold acclimation of boxwood 
leaves, 91 
influence of axis removal on metabolism 
in pea cotyledons, 482 
metabolism in cultured pith, 596 
synthesis in developing pea cotyledons, 
476 
turnover rates in Lemna, 40, 47 
Protochlorophyll(ide) species, bean etio- 
plast development, 619 
Prunus species, nitrate reductase in leaves 
Pseudomonas phaseolicola 
inhibition of bean ornithine carbamoyl- 
transferase, 808 
toxin specificity, chlorosis, and ornithine 
accumulation, 803 
Psoralen compounds, photosensitive, induc- 
tion of PAL and pisatin by, 779 
Preridium aquilinum, RNA synthesis, 914 
Pumpkin, glutamate dehydrogenase from 
cotyledons, 550 
Purine, short term metabolism of cyto- 
kinins, 506 
Pyridine nucleotides, ammonium and 
nitrate nutrition, 142 
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Quinones 
CO: fixation, 381, 385 
phctosynthetic reactions, 381, 385 
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R 


Radish 
y-aminobutyric acid metabolism, 579 
anaerobic accumulation of +y-amino- 
butyric acid and alanine in leaves, 
572 
Rape, CO» compensation, 443 
Raspberry, ethylene, 627 
Rhizobium, cytokinin production, 11 
Riboflavin, photoconversion to lumichrome, 
991 
Ribonuclease 
hormonal regulation of microsomal ac- 
tivity, 371 
synthesis by barley aleurone, 445 
Ribonucleic acid 
AMP-rich, of soybean, 783 
amylase synthesis in barley aleurone, 1000 
synthesis in Pieridium, 914 
transfer, cytokinins in, 848 
Ribulose diphosphate formation, regula- 
tion by light, 904 
Rice 
biochemical changes in grain during 
germination, 751 
nitrate reductase of seedlings, 546 
Ripening, involvement of peroxidase and 
IAA oxidase isozymes from pear, 
tomato, and blueberry fruit, 757 
Root 
barley, sulfate-selenate discrimination, 
114 
bean, phytochrome-induced adhesion to 
electrodes in direct current, 654 
corn 
ATPase activity in washed tissue, 436 
induced ion uptake, 430 
membrane potentials, 451 
variations in sodium uptake along 
primary, 585 
meristematic activity of primordia, 886 
seedling pea, cytokinin, 155 
sugar beet, permeability and potassium, 
105 
Vica faba, proplastids from, 270 
Rye, dark reactions of phytochrome, 514 


S 


Saline, stomatal conductance, 345 
Salt 
responses of carboxylases from species 
differing in salt tolerance, 260 
responses of enzymes from species differ- 
ing in salt tolerance, 256 
Sclerotinia sclerotiorum, changes in cell 
membrane permeability in sunflower 
hypocotyls, 358 
Scopoletin inhibition of peroxidase-cata- 
lyzed degradation of indole-3-ace- 
tate, 1012 
Seed 
Amaranthias, phytochrome rehydration, 
663 
interactions of light and temperature 
shift on germination, 127 
jequirity bean, plant growth inhibitor 
from, 1024 
lettuce, C,H, and CO: in overcoming 
thermodormancy, 869 
Seedling 
anthocyanin synthesis, 212 
bean, hook formation, 640 
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cucumber, indole-3-ethanol oxidase, 716 
mung bean, regulatory form of choris- 
mate mutase in, 52 
mustard, induction of phenylalanine 
ammonia-lyase, 8 
Seismonasty, calcium migration during, 72 
Selenate, sulfate uptake by barley roots in 
presence of, 114 
Senescence, autumnal, apple leaves, 746 
Sex expression, ethylene evolution in 
cucumber plants, 998 
Shibata shift, bean etioplast development, 
619 
Sodium 
influence of low substrate levels on free 
amino acids in cotton leaves, 502 
release from corn roots, 16 
requirement for as micronutrient by 
species having C, dicarboxylic photo- 
synthetic pathway, 794 
variations in uptake along primary roots 
of plant seedlings, 585 
Sorghum 
4-hydroxycinnamic acid hydroxylase and 
polyphenolase activities, 590 
peroxidase isozymes, 950 
Soybean 
ammonium and nitrate nutrition and 
enzymatic activity, 138 
AMP-rich RNA, 783 
cytokinin role in deoxyisoflavone synthe- 
sis, 310 
influence of ammonium and _ nitrate 
nutrition on pyridine and adenine 
nucleotides, 142 
mycorrhizal enhancement of water trans- 
port, 700 
nitrate reductase in leaves, 448 
seasonal profiles of nitrate reductase, 146 
Spherosome membranes, 937 
Spinach 
antimycin A stimulation of photosynthe- 
sis, 411 
inhibition of reactions with phenyl- 
mercuric acetate, 376 
Spirodela, P-deficient, turnover of phos- 
pholipids, in, 740 


Sporangium, Phycomyces, growth  re- 
sponses, 898 

Stem, Coleus, effect of light on LAA move- 
ment in, 866 

Sterol 


Amo 1618 inhibition of synthesis, 417 

chloroplast structure of Cyanidium cal- 
darium, 457 

Stomata 

ABA and control of, 842 

CO, dependence of closing, 229 

conduction of differentially salinized 
plants, 345 

lack of response to ethylene, 275 

penetration by liquids, 813 

photophosphorylation and opening of, 
649 


Stress, climatic, photosynthetic products, 
798 
Sucrose 
role of cell walls in transport in sugar- 
cane, 912 
transport in immature sugarcane, 789 
Sugar 
accumulation in sugarcane, 563, 912 
lateral movement across xylem in sugar- 
cane stalks, 1007 
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membrane transport in sugarcane cell 
suspensions, 177 
movement in corn kernels, 198 
phosphorylated and nucleotide metabo- 
lism, 542 
transport in immature sugarcane, 789 
transport in sugarcane tissue, 82 
Sugarcane 
active glucose transport in, 563 
cell walls in sucrose transport, 912 
MC translocation in P deficiency, 569 
lateral movement of water and sugar 
across xylem, 1007 
membrane transport of sugars in cell 
suspensions, 177 
sugar transport in, 82, 789 
Sulfate uptake by barley roots in presence 
of selenate, 114 
Sulfur nutrition effects on CO, compensa- 
tion, 443 
Sunflower 
ammonium and nitrate nutrition and 
enzymatic activity, 138 
changes in cell membrane permeability in 
hypocotyls infected with Sclerotinia 
sclerotiorum, 358 
influence of ammonium and_ nitrate 
nutrition on pyridine and adenine 
nucleotides, 142 


Tannins as gibberellin antagonists, 323 
Temperature 
seed germination, 127 
sulfur nutrition effects on CO. compensa- 
tion, 443 
Thermodormancy of lettuce seeds, CoH, 
and CO: in overcoming, 869 
Thylakoids, primary, fusion, 102 
Tobacco 
Amo 1618 inhibition of sterol synthesis, 
417 
chloroplast replication in leaves, 97 
effect of 2,4-D on IAA oxidase isoen- 
zymes, 957 
kinetin, effect on rehydration of leaf 
tissue, 124 
protein metabolism in cultured pith, 596 
a-Tocopherol in mineral-deficient corn, 666 
a-Tocopherylquinone in mineral-deficient 
corn, 666 
Tomato 
effect of germanium on utilization of 
boron, 651 
isozymes during ripening, 757 
leaf epinasty during clinostat experi- 
ments, 183 
Tuber, potato, ethylene effects on respira- 
tion, 252 
Turgor pressure regulation of cell division 
and enlargement, 961 
Turnip, anthocyanin synthesis, 212 
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Urea, short term metabolism of cytokinins 
506 

Uronic acid of cell wall polysaccharides, 
926 
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Vacuum infiltration, anion uptake by 
wheat leaves after, 303 
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XX 


Vicia faba, proplastids from roots, 270 
Violaxanthin, de-epoxidation, 224 
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Water 
induced changes in permeability of cell 
membranes to, 602 ; 
lateral movement across xylem in sugar- 
cane stalks, 1007 
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mycorrhizal enhancement of transport in 
soybean, 700 
Water relations of sugar beet potassium, 
105 
Water stress, ethylene production by cotton 
petioles, 658 
Wheat 
anion uptake in infiltrated leaves, 303 
development of microbodies in leaves, 28, 
33 
DNA synthesis in germinating embryos, 20 


Plant Physiol. Vol. 49, 1972 


soluble nucleotides in aleurone tissue, 
398, 404 
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Xylem, sugarcane, lateral movement of 
water and sugar, 1007 
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Zinc, subcellular localization in bean, 207 
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